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Based on strict mathematical conduction and then to conduct parameters 
estimation and inference, traditional statistics and modern financial econometrics, in 
which theory frameworks have been built up for years, are to establish statistical 
models. However, such methods seem unfit due to its dependence on strict hypothesis 
and importuning all data of series to meet modeling requirements. Data mining 
techniques overcome this kind of shortage in a way of establishing models motivated 
by data. 
Time series data mining is popular today, and many achievements have been 
made. Whereas, appropriate solution of measuring similarity still lacks of attention, 
which lays the foundation of several methods in series mining. Apparently, similarity 
measurement in time series does affect mining results. This dissertation aims at such 
pivotal issue as well as its applications in series mining, particularly, clustering 
analysis. Instead of hard clustering, this dissertation introduces a soft clustering 
method——Rough Clustering method, which can reflect the practicability of the new 
method on measuring similarity of time series. Main works and innovations of this 
dissertation are summarized as: 
Firstly, a method to measure similarity of time series based on multi-scale 
wavelet transformation is presented with the idea of wavelets analysis. And financial 
time series cases study is also conducted to show that this method considers all the 
factors affecting the measuring similarity of series and effectively overcomes the 
shortage of existent methods that fail to balance between outline and detail differences 
of series. 
Secondly, discusses rough clustering of sequences and shows its advantages 
through financial cases study. Furthermore, analysis on three issues as follow is 
considered: (1) to discuss the impact of threshold parameters on clustering results by 
establishing the quality indicators for rough clustering; (2) to integrate the rough 
clustering and hierarchical clustering so that we can make most of their advantages; (3) 















clustering by the iteratively-removed-method, and to show its feasibility by 
comparing with original results. 
Finally, we also discuss the algorithms used in these methods, and share 
programming code in form of Matlab. Results from empirical research are 
convincible. 


















内容摘要 ..................................................................................................................... I 
Abstract ...................................................................................................................II 
第 1 章 绪论.............................................................................................................1 
1.1 数据挖掘的兴起 ..........................................................................................1 
1.2 选题背景及意义 ..........................................................................................2 
1.3 时间序列挖掘研究现状 ..............................................................................5 
1.4 本文主要工作与结构 ..................................................................................8 
第 2 章 小波分析及其多尺度变换.................................................................10 
2.1 小波理论的发展及其特点 ........................................................................10 
2.2 小波函数及小波变换 ................................................................................14 
2.3 多尺度小波变换 ........................................................................................19 
2.4 本章小结 ....................................................................................................20 
第 3 章 基于小波分析的时间序列相似性度量 .........................................21 
3.1 序列相似性度量方法综述 ........................................................................21 
3.2 基于小波分析的序列相似性度量 ............................................................23 
3.3 金融时间序列相似度量实例研究 ............................................................30 
3.4 数据库中算法的改进 ................................................................................32 
3.5 本章小结 ....................................................................................................35 
第 4 章 时间序列粗糙聚类分析 .....................................................................36 
4.1 聚类方法综述 ............................................................................................36 
4.2 粗糙聚类方法 ............................................................................................39 
4.3 金融时间序列粗糙聚类实例研究 ............................................................42 
4.4 粗糙聚类方法的进一步完善 ....................................................................49 
4.5 本章小结 ....................................................................................................55 
第 5 章 总结与展望.............................................................................................57 
5.1 本文研究工作总结 ....................................................................................57 
5.2 有待进一步研究的工作 ............................................................................58 
参考文献 ...................................................................................................................59 
附录一  算法一的参考程序 .............................................................................62 
附录二  算法二的参考程序 .............................................................................63 















附录四  算法四的参考程序 .............................................................................66 
附录五  算法五的参考程序 .............................................................................68 
附录六  算法六的参考程序 .............................................................................69 
















Abstract(Chinese) ................................................................................................... I 
Abstract .....................................................................................................................II 
Chapter 1 Introduction .........................................................................................1 
1.1 Development of Data Mining.....................................................................1 
1.2 Background and Significance of Topic .....................................................2 
1.3 Research Status of Time Series..................................................................5 
1.4 Work and Structure of Dissertation..........................................................8 
Chapter 2 Wavelet Analysis and Multi-scale Transformation..............10 
2.1 Development and Characteristics of Wavelet Theory...........................10 
2.2 Wavelets and Wavelet Transformation...................................................14 
2.3 Multi-scale Transformation .....................................................................19 
2.4 Brief Summary..........................................................................................20 
Chapter 3 Similarity Measurement of Time Series based on Wavelet 
Analysis ....................................................................................................................21 
3.1 Summary on Similarity Measurement of Series....................................21 
3.2 Similarity Measurement of Time Series based on Wavelet Analysis ...23 
3.3 Empirical Research of Similarity Measurement of Financial Series...30 
3.4 Improvement of Algorithms in Database ...............................................32 
3.5 Brief Summary..........................................................................................35 
Chapter 4 Rough Clustering of Time Series................................................36 
4.1 Summary on Clustering Methods ...........................................................36 
4.2 Rough Clustering Method .......................................................................39 
4.3 Empirical Research of Rough Clustering of Financial Time Series ....42 
4.4 Improvement of Rough Clustering .........................................................49 
4.5 Brief Summary..........................................................................................55 
Chapter 5 Conclusion and Prospect ...............................................................57 
5.1 Conclusion.................................................................................................57 
5.2 Prospect .....................................................................................................58 
References................................................................................................................59 
Appendix 1 Referenced Programming Code for Algorithm 1 ..............62 















Appendix 3 Referenced Programming Code for Algorithm 3 ..............64 
Appendix 4 Referenced Programming Code for Algorithm 4 ..............66 
Appendix 5 Referenced Programming Code for Algorithm 5 ..............68 






































































































































































































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
